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regard to the circuit; and it is possible so to adjust the moment
of the magnet that its action and that of the current may be
identical.

It is further found experimentally that if we have a magnet
and a current which produce the same magnetic force at distant*
points upon an east and west line passing through the circuit,
the magnet and the current produce the same magnetic effect at
all other distant points. Finally, by altering the area of the
circuit in any ratio, we find the magnetic force at every point
altered in the same ratio. Hence the equivalence is completely
proved.

We shall define the current strength in a given circuit as
proportional to the intensity of the magnetic field which the
current produces at a given point; and hence it is not necessary
to prove that the moment of the equivalent magnet must be
proportional to the current, since we know that the magnetic
Held due to a magnet at a given point so distant that the effect
of distribution of magnetism does not enter into account, is pro-
portional to the magnetic moment of the magnet. We shall find
that this mode of measuring current-strength gives results con-
sistent with those obtained from the definition based on the
electrostatic system of units, viz. the quantity of electricity
which passes across an equipotential surface in the circuit per
unit of time.

We here define unit current as that current which flowing in a
circuit of unit area can be replaced by a magnet of unit magnetic
moment. This definition depends on the unit of magnetism
already defined, and, when the latter unit is 1 C.G-.S. unit of
magnetism, we have by the definition 1 C.G.S. unit of current.
We shall find other, but equivalent, definitions of unit current.

The magnet equivalent at distant points to the plane circuit
maybe supposed broken up into an infinite number of equal
short magnets uniformly distributed over the circuit with their
centres in and their lengths at right angles to its plane. If the
aggregate magnetic moment be the same as before, the same
effect will be produced, since the position of the equivalent
magnet within the circuit and its form do not affect the force
which it produces at distant points. But this converts the equi-
valent magnet into a uniform magnetic shell the strength of
which is, by the definition of unit current just given, simply the
strength of the current.
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* "Distant" here, as elsewhere in a similar connection, means that
the points are at distances from the circuit great in comparison with,
any of its dimensions.ay be neg-
